Aberrant hepatic TRIB3 gene expression in insulin-resistant obese humans.
The pseudokinase tribbles homologue 3 (Drosophila) (TRIB3) negatively interferes with insulin-mediated phosphorylation and activation of v-akt murine thymoma viral oncogene homologue 1 (AKT1, also known as protein kinase B). Animal studies have shown that Trib3 expression was higher in the fasting state and in animal models of diabetes, promoting hyperglycaemia presumably by increasing glucose production in the liver. Less is known about the role of TRIB3 in insulin resistance in humans, although a gain-of-function mutation associated with abnormalities related to insulin resistance has been described in TRIB3. We determined hepatic mRNA expression of TRIB3 and selected genes encoding enzymes, transcription factors and coactivators involved in glucose homeostasis. We also determined biochemical variables of intermediary metabolism in obese patients with varying degrees of insulin resistance. In our study population hepatic TRIB3 mRNA expression was associated with surrogate markers of insulin resistance. TRIB3 expression was significantly increased in a subgroup with high HOMA of insulin resistance (HOMA-IR) compared with a low HOMA-IR group (p = 0.0033). TRIB3 transcript levels were correlated with PEPCK (also known as PCK2) mRNA expression (p = 0.0014) and mRNA expression of PPARGC1A (p = 0.0020), PPARGC1B (p < 0.0001), USF1 (p = 0.0017), FOXO1 (p = 0.0003) and SREBP-1c (also known as SREBF1; p = 0.0360). Furthermore ligands of peroxisome proliferator-activated receptor alpha/retinoid X receptor and overexpression of its coactivator PPARGC1A as well as overexpression of SREBP-1c and its coactivator PPARGC1B increased TRIB3 promoter activity in HepG2 cells. We have found evidence for a role of aberrant hepatic TRIB3 transcript levels in insulin resistance in obese humans and identified potential transcriptional pathways involved in regulation of TRIB3 gene expression in the liver.